besity is a serious problem among young people, as well as adults 1,2 for whom an important association between obesity and insulin resistance, hypertension, dyslipidemia, and coronary heart diseases has been recognized. [3] [4] [5] Once established, obesity is frustrating and difficult to treat. The Examination Committee of Criteria for "Obesity Disease" of the Japan Society for the Study of Obesity has published new criteria for the Japanese adult population 6 at the same time as the publication of a new definition of "Obesity Disease" for Japanese children. 7 Currently, however, a generalizable conclusion on the effectiveness of interventional programs cannot be drawn, 8 and how practical and effective the intervention strategies for treating childhood obesity are remains a controversial subject.
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School-based interventions have been reported to improve health-related behaviors, but they have resulted in no or little change in the prevalence and/or grade of obesity [9] [10] [11] [12] with few exceptions. 13 In clinic-based interventions, important factors were the involvement of parents or caregivers, 14 ,15 a combined diet -exercise intervention, 14, [16] [17] [18] and frequent visits and/or a shorter intervals between visits [19] [20] [21] and these were predictors of the success of the intervention.
A recent report has indicated that the prevalence of obesity in elementary school children has been increasing rapidly in Japan since the mid-1990s. 22 How practical and effective intervention strategies are is an important and urgent issue for Japanese children. We conducted a familyinvolved, combined dietary-exercise intervention program and the purposes of the present study were to evaluate the effect of the intervention program at 12 months after the first visit, and to determine predictive factors in the success of the intervention to establish practical and effective strategies.
Methods

Participants
The subjects were elementary school children who participated in the program from August 1998 to January 2004. Inclusion criteria for subjects were (1) visiting the program at least 4 times, (2) having an observation period between the first and last visits of 12 months or longer, (3) having measurements taken at around 12 months after the first visit, and (4) being able to take all measurements. The primary goal of this program was to promote healthy eating and physical activity among the subjects, and the secondary goal was to obtain an index of obesity <20%.
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Methods and Results
In the present study 36 obese elementary school children who visited an intervention program at least 4 times were followed for 12 months or more. A stepwise regression analysis was performed using the decrease in the percent relative body weight (%RBW) at 12 months after the first visit as a dependent variable, and the decrease in the %RBW and nutritional data between 2 successive visits as independent variables. The analysis revealed 4 significant predictive factors: (1) a higher ratio of energy intake from protein (≤20%) recommended at the first visit, (2) a greater decrease in the %RBW between the first and second visits, 24 In brief, school nurses screened all children (from 6 to 12 years old) in elementary schools every year to determine which children were obese. Because of a financial limitation 24 the level of obesity screening was arbitrarily determined in this program as a %RBW ≥35%. The children who were selected by the screening process could visit their family doctors if they wished and the parameters examined would include height, weight, systolic and diastolic blood pressures, concentrations of cholesterol, high-density lipoprotein-cholesterol, triglycerides, and alanine aminotransferase. If the family doctor determined that the child's obesity should be treated, the child could choose to attend the intervention program. Each year, informed consent was obtained from the children's parents.
Intervention
Subjects and their parents received a 30-min tutorial about healthy behaviors from a pediatrician (MY or KS) at the first visit, with a 20-min lesson at the second and subsequent visits. Subjects were asked to fill out a form every day to note whether they had achieved any of the following changes in eating and physical behavior: (1) chewing more than 20 times per mouthful, (2) drinking green or oolong tea instead of juice, (3) increasing vegetable intake, (4) avoiding second helping, and (5) using a pedometer to record whether they had walked more than 10,000 steps/day while on holidays. During every visit with a doctor, subjects made a promise to change eating and physical activity behaviors and decided on a target weight loss to be achieved by the next visit, which was recorded in the patient's chart, to provide a strong motivation. Parents participated in an approximately 60-min nutritional program at the first visit and a 45-min program at the second and subsequent visits. Parents were asked to keep a 2-day record of the content and volume of the diet before each visit including the first visit.
Measurements
Measurements used in the present study were: (1) age, sex, and %RBW at the first visit, (2) blood biochemical parameters at the first visit, (3) total energy intake and the ratio of energy intake from each macronutrient (carbohydrate, protein, or fat) before the first visit, (4) energy intake from sweets before the first visit, (5) total energy intake and ratio of energy intake from each macronutrient (carbohydrate, protein, or fat) recommended by the dieticians at the first visit, (6) difference in the %RBW, total energy intake, ratio of intake from each macronutrient, and energy intake from sweets between the 2 successive visits, (7) interval between the 2 successive visits, and (8) total number of visits from the first visit to that taking place about 12 months later. Energy intake from sweets was again included as part of the macronutrients. Nutritional data at the fourth visit were not used in the present study because data were not obtained from some subjects.
Statistical Analysis
Statistical testing for correlation coefficients was based on Fisher's z-transformation. A stepwise regression analysis was performed using the difference in the %RBW between the first and last visits as a dependent variable. The measurements taken, which significantly correlated with the difference in the %RBW between the first and last visits, were used as independent variables. A level of p<0.05 was considered to be statistically significant.
Results
Characteristics of the Final Subjects
During the study period, 89 children visited the interven- tion program and of these, the final subjects were 22 boys and 14 girls (mean age, 9±2 years). Of the 53 excluded subjects, 15 visited once, 18 visited 2 or 3 times, and 20 visited more than 4 times. Of the 20 subjects who visited more than 4 times, 16 were excluded because their follow-up periods were less than 1 year, and 4 were excluded because of incomplete nutritional data. There were no significant differences in age, sex, height, weight, body mass index (BMI), or %RBW among the subjects excluded and included in the present study (Table 1 ). There was also no significant difference in the decrease in the %RBW between the first and second visit among the excluded and included subjects (data not shown).
The last data used in the present study were obtained at 12±1 months after the first visit, meaning that the observation period in the present study was 12 months. The mean number of visits during the observation period was 6±1 times. Of the 36 children, 32 succeeded in decreasing their %RBW. The mean decrease in the %RBW during the study period was -9.4±8.3 points (range: -26.1 to +7.1 points). The measurements taken at each visit are shown in Table 2 .
Measurements That Correlated With the Decrease in %RBW
Statistical testing for correlation coefficients revealed that subjects who were older or who had a higher %RBW at the first visit achieved a greater decrease in %RBW during the observation period (Table 3) . A large decrease in the %RBW between the first and the second visits (Fig 1) and then between the second and third visits was strongly associated with a greater decrease in %RBW. A higher ratio of energy intake from protein after the first visit (Fig 2) and a larger energy intake from sweet foods before the first visit were significantly associated with a greater final decrease in the %RBW.
Factors Influencing the Decrease in %RBW Between the First and Last Visits
A stepwise regression analysis using the measurements Relationship between the final decrease in the percent relative body weight (%RBW) during the study period and the ratio of energy intake from protein recommended at the first visit. associated with the decrease in the %RBW during the observation period as the dependent variables revealed that the 4 variables significantly predictive for a greater decrease in the %RBW overall were: (1) a higher ratio of energy intake from protein after the first visit, (2) a large decrease in the %RBW between the first and second visits, (2) higher age at the first visit, and (3) a higher concentration of alanine aminotransferase (Table 4) .
Discussion
In the present study the results showed that a higher ratio of energy intake from protein as recommended at the first visit, a greater decrease in the index of obesity between the first and second visits, higher age, and a higher concentration of alanine aminotransferase at the first visit were predictive factors for success decreasing obesity during the study period. Providing a strong motivation to change eating and activity behavior at the early stage of intervention and recommending diets with a higher ratio of energy intake from protein are the most practical and effective strategies.
Protein is known to have a greater thermal effect and to produce a greater feeling of satiety than fats and carbohydrates. 25 Thus, high-protein diets (≥20% of total energy) are a popular new strategy for weight loss, 25, 26 but their long-term efficacy is still a subject of controversy. Recent studies have shown that high-protein diets lead to significantly greater weight loss than a low-fat, high-carbohydrate (conventional) diet for the first 6 months, [27] [28] [29] [30] but that the difference in weight loss between the 2 groups at 1 year is not significant. 28, 31 With regard to the effects of a highprotein diet on metabolic measurements, the increase in high-density lipoprotein cholesterol concentration and the decrease in triglyceride concentration were both greater among subjects on the high-protein diet than among those on the conventional diet at 1 year. 28, 31 Another interesting finding concerning high-protein diets is that increasing protein from 15% of energy to 18% during weight maintenance resulted in a 50% lower regain in body weight after 13 weeks. 32 On the other hand, St Jeor et al do not recommend high-protein diets because they restrict the intake of healthing foods that provide essential nutrients and because the diet does not provide the variety of foods needed to adequately meet nutritional needs. 26 Individuals who follow these diets are therefore at risk for compromised vitamin and mineral intake, as well as potential cardiac, renal, bone, and liver abnormalities overall. 26 In the present study, a higher ratio of energy intake from protein after the first visit was one of the predictive factors for success in achieving a greater decrease in obesity overall. The mean value of the ratio of energy intake from protein recommended at the first visit by dieticians in our study was 17±1% (range, 16-19%) , indicating that the recommended menu did not provide a high-protein diet. The present study results suggests that a diet of up to 20% energy intake from protein will help reduce obesity after 1 year on the recommended menu and may be safer than higher protein diets.
To our knowledge, the present study is the first to show that a decrease in the index of obesity between the first and second visits is an important predictor of the final decrease in the index of obesity. The calculated mean decrease in body weight per month between the first and second visits in the present study (0.55 kg/month) was a little greater than the recommendation (≤0.5 kg/month). 14 The mean decrease in body weight, as well as in BMI and %RBW, may become less with subsequent visits, as was the case in the present study. Our data suggest that obtaining a strong motivation to change eating and activity behavior in the early stage of the intervention and choosing a diet with a higher ratio of energy intake from protein are the most practical and effective strategies. A higher age of the subject and a higher concentration of alanine aminotransferase at the first visit may constitute 2 other factors underlying strong motivation.
A limitation of the present study is the small number of children and the lack of measurement of physical activity. We did not use the data from the pedometers because of a low rate of completion of the forms; however, increased physical activity is known to be one of the important factors in decreasing obesity, so this data should be included in a future study. Another limitation is the absence of control groups and these should be included in any further studies to confirm the present conclusions.
